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Abstract   
Background: The COVID-19 pandemic has profoundly impacted the health of individuals physically, mentally, and 
socially. This study aims to gain a deeper understanding of this impact across the pandemic from a biopsychosocial 
stance.  
Methods: A survey created by the research team was employed between November 2020 and February 2021 across 
social media, relevant organizations, and networks. The survey incorporated 5-time points across the different stages 
of the pandemic, covering biological, psychological, and social. There were 5 items for each survey (Very Positive 
affect to Very Negative affect), and analysis was undertaken using SPSS version 16. Descriptive statistics and non-
parametric Friedman and Wilcoxon Tests, as well as correlations between the three domains, were implemented. 
Results: This study included 164 participants (77.0% female and 35.0% male) across 24 out of 38 counties in the UK. 
The impact of COVID-19 on biological domain was significant across the five data points χ2(4) = 63.99, P < 0.001, 
psychological χ2(4) = 118.939, P <0.001 and socially χ2(4) = 186.43, P <0.001. Between the 5 data points, 4 out of 5 
had a negative impact, however between the first stage of lockdown and the easing of restrictions, findings for 
biological (Z=-2.35, P <0.05), psychological (Z=-6.61, P< 0.001), and socially (Z = -8.61, P <0.001) were positive. 
Negative correlations between the three domains across the pandemic are apparent, but in later stages, the biological 
domain had a positive correlation r = 0.52, P < 0.001. 
Conclusion: The data shows a negative impact from the self-reported perception of wellbeing from a biopsychosocial 
stance over time, as well as perceiving the three domains to interact negatively. To address these biopsychosocial 
issues, the research implies a place-based integrated recovery effort is needed, addressing biological, psychological, 
and social issues simultaneously. Further research should investigate biopsychosocial health among a more 
generalizable population. 




The COVID-19 virus impacted the UK in January 2020, leading 
to three national lockdowns between March 2020 and March 
2021. Early efforts focused on the prevention of the 
transmission, treatment, and development of a vaccine. These 
clinical needs became more pressing as prevalence and 
mortality rates increased. The control measures, particularly full 
lockdown at home, created profound life changes for people 
across the UK. As time progresses, the scale, depth, and 
inequity of the impact of these changes are becoming more 
apparent [1, 2, 3]. The research team conducted qualitative 
research to explore the effects on people of COVID-19 and 
associated control measures throughout the first two lockdowns 
[4]. This provided us with a firm understanding of the impacts 
and highlighted that these had biological, psychological, and 
social elements, expressly a biopsychosocial impact. These 
issues have been documented in another research as a singular 
phenomenon, as discussed below. 
     George Engel originally proposed the biopsychosocial model 
(BPS) in order to address the shortcomings he perceived in 
medicine [5]. This BPS theoretical framework purports that 
psychological and social factors are as significant as biological 
influences on health and wellbeing. The BPS theory is 
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grounded in general systems theory and complexity theory [6, 
7, 8, 9, 10, 5, 11]. Through advocation of the BPS model, Engel 
(1977; 1980) aimed to address the separation of mind and body 
advocated through the model's dualistic framework, the 
reductionistic and materialistic emphasis in medical thinking, 
and the influence of the observer on the observed [10,12]. The 
BPS model is thus presented as a more humanistic approach, 
considering the individual holistically both from a medical as 
well as cultural, social, and psychological stance [10, 12, 7, 13, 
14]. There is evidence of the application of the BPS model in a 
wide range of settings, including public health, health 
education, health psychology, and preventative medicine [12, 
14] in addition to cardiology [15], dementia, ageing, pain [16, 
17] and psychiatry [18].  
    Moreover, the BPS model has been used to steer 
understanding of previous epidemics and pandemics. Cohen 
(1990) [19] embraced a BPS approach in handling the human 
immunodeficiency virus (HIV) epidemic, which empowered 
those with AIDS to develop coping strategies, prevent 
transmission and suicide, resulting in a compassionate, 
optimistic, and dignified practice approach. More recently, 
Wainwright & Low. [20] proposed a BPS approach to 
rehabilitation and recovery from COVID-19 due to the 
interacting medical, psychological, and social support needs 
required by individuals to return to a normal life. 
     From a biological perspective, as of May 2021, Government 
figures show 465,169 individuals hospitalized as a result of 
COVID-19 and 127,710 deaths within 28 days of a positive test 
for COVID-19 [21, 22]. At the same time, contracting COVID-
19 is also leading directly to prolonged ill-health called ‘Long 
Covid’, where symptoms exceed five weeks. Current estimates 
suggest that 186,000 people in private households in England 
live with symptoms that have persisted for between 5 and 12 
weeks, with a 95% confidence interval of 153,000 to 221,000 
[23]. Circuitously, other health issues have arisen as people 
have avoided health care and scheduled procedures were 
canceled. Carr et al.[24] estimate roughly 2.3 million people are 
currently waiting for surgical care, creating a societal health 
crisis. Evidence of negative psychological impact at a societal 
level is equally worrying. An Institute for Fiscal Studies (IFS) 
study found that mental health worsened by 8.1% due to the 
pandemic [25]. The Mental Health Foundation (2020) [26] 
conducted waves of research throughout the pandemic, 
affirming that people having suicidal thoughts and feelings 
within the previous two weeks increased from 8% in April 2020 
to 13% in November 2020. 
     In the social domain, loss of education significantly 
impacted children and parents. Research by the Education 
Endowment Foundation (2021) [27] discovered ‘significantly 
lower achievement in both reading and maths' amongst 
primary-aged children, most likely attributable to missed 
learning. For secondary pupils, forgoing 3-4 hours per the main 
subject each week for a term could potentially impact results by 
-6.0% [28]. Home education has caused significant stress for 
parents. The Co-Space study from The University of Oxford 
[29] found that 36.0% of parents of primary-aged children were 
substantially worried about their children’s behavior, and 45.0% 
with secondary-aged children were worried about their 
children’s future. The impact of school closures may be 
irrecoverable for this generation of young people [30].  
The first phase of the research team’s research [4] indicated the 
existence of impacts in each BPS domain and also the 
relationships between them. New biological issues emerged as 
people contracted the disease, and pre-existing illnesses were 
exacerbated (e.g., blood pressure, IBS, diabetes). Biological 
tissues such as increased blood pressure added to the mental 
burden of the pandemic and increased anxiety. Mental 
wellbeing deteriorated with new incidences of anxiety and 
depression, and existing conditions worsened (e.g., depression).  
Additionally, existing social issues such as loneliness, limited 
participation in activities, and poverty, worsened and there were 
examples where the pressure of home education and home 
working led to increased stress and higher blood pressure.  
    In this second phase of research, the team has sought to 
measure the self-reported perception of the biopsychosocial 
impacts of the COVID-19 pandemic over time, lending further 
weight to arguments tentatively developed through the first 
qualitative phase of work. 
 
Methods 
This paper considers how COVID-19 control measures have 
impacted self-perceived wellbeing from a biopsychosocial 
stance. The working hypothesis was that COVID-19 and the 
accompanying restrictions had had a cumulative, negative 
impact on wellbeing (BPS axis). This hypothesis was tested in 
data from a mixed-methods online survey distributed via social 
media and over 100 diverse organizations (educational, caring, 
addiction, and LGBTQ+) to widen participation. The survey 
was approved by the University of Cumbria Ethics Committee. 
It was open for completion from November 2020 – February 
2021; 164 participants volunteered and provided full consent. 
The survey contained a range of quantitative and qualitative 
questions. This paper focuses on quantitative responses to a 
range of self-rating, Likert-style questions on self-reported 
perception of wellbeing. Data analyses involved correlations of 
the independent variable time over five data points 
retrospectively, with one dependent variable, wellbeing, with 
three dimensions, biological, psychological, and social 
wellbeing.  
     The survey included a quantitative, closed question, using a 
5x5 table and ordinal variable, Likert scale (5-1). The BPS 
objective measures were created from findings of the 
researchers' first study, which was a biopsychosocial (BPS) axis 
regarding the first COVID-19 lockdown [4]. As the COVID-19 
pandemic continued, it was thought important to investigate the 
biopsychosocial impact of the pandemic across the various 
stages from a self-perception stance. An accessible, easy to 
complete, an online questionnaire was needed where the 
participant could reflect upon the impact of the pandemic upon 
them across the different stages.  
     Participants rated the extent to which COVID-19 and its 
control measures had impacted their physical health, mental 
health, social health, and wellbeing during the pandemic’s five 
phases. The definition of ‘social’ was ‘relationships, 
responsibilities, and support for these, as well as access to 
activities such as sport and culture’.  Impact options were: Very 
positive effect – improved a lot; Some positive effect – 
improved a little; No change; Some negative affect – worsened 
a little; Very Negative affect – worsened a lot.  
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Table 1: Example of how each questionnaire was scored. 
 
 
During the early 




















Very positive affect 
– improved a lot 
No change  
 
Some positive 
affect – improved 
a little  
 
Some negative 
affect – worsened 
a little 
Some negative affect 
– worsened a little 
5, 3, 4, 2, 2 
Psychological 
Domain 
Very negative affect 







affect – worsened 
a little  
 
Some Negative 
affect – worsened 
a little 
Some positive affect 
– improved a little  
 
1, 4, 2, 2, 4 
Socially  
Domain  
Some positive affect 






No change  
 
No change  
 
Some positive affect 
– improved a little  
 
4, 4, 3, 3, 4 
**Scoring = Very positive affect – improved a lot = 5; Some positive affect – improved a little = 4; No change = 3; Some Negative affect – worsened a little = 2; Very 
Negative affect – worsened a lot = 1 
 
The five phases of the pandemic were: early stages of the 
pandemic; first lockdown; easing of restrictions; second 
wave/local restrictions; second lockdown. These are the five-
time points that have been measured. Therefore, within a 5x5 
table, each participant provided a rating for each data point for 
each BPS domain separately, thus providing five ratings (1 
rating for each of the 5 data points) for physical health, five 
ratings for mental health, and five ratings for social health; 25 
ratings in total. For the scoring of each 5x5 table, please see 
table 1 as an example. The researchers created these questions 
to measure self-reported perceptions of the biopsychosocial 
impact on participants. The survey offered an opportunity to 
pilot these. 
 
The questions did not have validity and test-retest reliability. 
The objective measure had good reliability and internal 
consistency according to Cronbach Alpha (see section 3.3). 
Three further questions were then asked which examined 
participants' perceptions of the relationship between the impacts 
of the pandemic and their physical, psychological, and social 
health; this was scored between 1-9 Likert scale from ‘1 – 
impacting positively to a massive extent, 2, 3, 4, 5 – ‘no 
impact’, 6, 7, 8, 9– impacting negatively to a massive extent’ 
(Appendix 2). While the researchers plan on writing an 
additional publication that will explore the qualitative data from 
this mixed-methods study, this publication specifically focuses 
on the quantitative data collected. 
Table 2: Demographics of survey respondents. 
Demographic Options Number Percentage 
Gender Female 127 77.4 
Male 35 21.3 
Did not say 2 1.2 
Age in Years 11-20 2 1.2 
21-30 38 23.2 
31-40 34 20.7 
41-50 14 8.5 
51-60 36 22.0 
61-70 30 18.3 
71-80 9 5.5 
81-90 0 0 
91-100 0 0 
Did not say 0 0 
Ethnicity White – English, Welsh, Scottish, Northern Irish 
or British 
150 91.5 
Any other White background 5 3.0 
Asian or Asian British – Bangladeshi 3 1.8 
White – Irish 2 1.2 
Asian or Asian British – Indian 1 0.6 
Mixed or Multiple ethnicity – White and Asian 1 0.6 
Any other ethnic group 1 0.6 
Did not say 1 0.6 
Co-habitation Partner/Husband/Wife 75 45.7 
Partner and one or more children 31 18.9 
No one 18 11 
One or more children 14 8.5 
Flatmates 6 3.7 
Partner and one or more children and parents 5 3.0 
Parents 9 5.4 
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Other 4 2.4 
Housing Situation Own a flat or house 111 67.7 
Renting a flat or house 28 17.1 
Living with parents 14 8.5 
Renting a room 6 3.7 
Part own a flat or house 3 1.8 
Other  2 1.2 
Regions(9 of 9 English regions) 
(24 of 38 English counties) 
Northwest 74 45.1 
Northeast 18 11.0 
East 13 7.9 
Southeast 7 4.3 
East Midlands 5 3.0 
West Midlands 4 2.4 
Scotland 4 2.4 
Yorkshire and Humber 3 1.8 
London 2 1.2 
Southwest 1 0.6 
Ireland 1 0.6 
No answer 32 19.5 
 
Results  
Social and demographic characteristics 
In an earlier survey, respondents were highly biased in terms of 
age, gender, and housing situation [4]. The current survey, 
conducted for a longer duration of time, was distributed 
purposively to a wide range of social media networks and 
varied organizations in order to limit any demographic bias.  
There were 164 respondents whose demographics are shown in 
table 2 above. This survey results indicate a particular segment 
of UK society at a particular point in time. The experiences of 
people living in more marginal positions in society who were 
unable to respond ‘online’ must be elicited in more appropriate 
ways. 
 
Self-perception indicators of biopsychosocial wellbeing 
before COVID-19  
The survey data provided a self-rating of biological, 
psychological, and social wellbeing before the pandemic 
started. This established a baseline and demographic 
understanding for each participant. The questions used to elicit 
this data were: “Thinking back to January 2020, how would you 
have rated your physical health (mental health / social aspects 
of life) at that time?”. The response option was a five-point 
Likert scale; very good, good, moderate, bad, very bad. The 
frequencies, including the percentages, standard deviation, 
mean, and range, have been calculated for each BPS domain as 
reported below. Biological factors of physical health status 
before COVID-19 were reported by 156 participants. Eight 
incomplete responses were omitted from the data (Figure 1). 
     Descriptive statistical tools showed a mean of 1.89, a range 
of 3 (1-4), and a standard deviation of 0.792, indicating the vast 
majority of survey participants perceived themselves as in good 
or very good biological health before the pandemic. 
Psychological factors of mental health status before COVID-19 
were reported by 158 participants. Six partial responses were 
omitted from the data (Figure 2). 
     Descriptive statistical tools showed a mean of 2.01, a range 
of 3 (1-4), and a standard deviation of .948indicatingthat most 
survey participants also perceived themselves as in good or very 
good psychological health before the pandemic. The social 
aspects of life before COVID-19 were reported by 161 
participants. Three incomplete responses were omitted from the 
data (Figure 3).  
 
 
Figure 1 Self-perception of biological health  
Figure 2 Self-perception of psychological health 
 
 
































































































Self-perception of biological health before 
COVID-19
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Changes in self-perception of the biopsychosocial wellbeing 
throughout the pandemic control measures  
Participants responded to a quantitative, closed question in 
order to ascertain the changes to their self-perception of their 
biopsychosocial wellbeing over time. The question was 
formatted with ordinate variables at five points in time, each 
measured with a five-point Likert scale. The participants were 
asked, "Please rate the extent to which COVID-19 and its 
control measures has affected your physical health during the 
five phases of the pandemic". The question was repeated for 
each aspect of the biological, psychological, and social 
wellbeing (please see Appendix 1).  
The five points in time were: 
a. During the early stages of the pandemic 
b. During the first lockdown 
c. During the easing of restrictions 
d. During the second wave/local restrictions 
e. During the second lockdown 
The five possible answer options for each time period were:  
a. Very positive affect – improved a lot 
b. Some positive affect – improved a little 
c. No change 
d. Some negative affect – worsened a little 
e. Very negative affect – worsened a lot 
The percentages of each time period and rating can be seen in 
Table 3. 
 
Table 3 Percentage changes in the self-perception of biological, 
psychological, and social wellbeing over time 








Early Stages        
Very negative 2.5 7.5 13.2 
Negative 15.1 32.1 34 
No change 69.2 49.1 45.3 
Positive 8.8 8.8 6.3 
Very positive 3.8 1.9 0.6 
First Lockdown       
Very negative 9.4 19.5 44.7 
Negative 26.4 40.3 36.5 
No change 26.4 20.1 10.1 
Positive 26.4 14.5 6.9 
Very positive 10.7 5.0 1.3 
Easing of  
Restrictions 
      
Very negative 1.9 1.9 7.5 
Negative 12.6 20.8 31.4 
No change 49.7 35.8 23.3 
Positive 28.9 33.3 31.4 
Very positive 6.3 7.5 5.7 
Second 
Wave/Restrictions 
      
Very negative 4.4 9.4 19.5 
Negative 30.8 44.7 50.9 
No change 49.7 35.2 23.3 
Positive 10.1 8.8 4.4 
Very positive 4.4 1.3 1.3 
Second Lockdown       
Very negative 12.6 17 37.7 
Negative 34.6 46.5 40.9 
No change 38.4 28.9 15.7 
Positive 11.3 5.7 3.8 
Very positive 2.5 1.3 1.3 
The scale was modified as a data set from 5-1: 5 = very positive 
affect – improved a lot, 4 = some positive affect – improved a 
little, 3 = No change, 2 = some negative affect – worsened a 
little, 1 = very negative affect – worsened a lot. The five periods 
of time (During the early stages of the pandemic = 1, During the 
first lockdown = 2, During the easing of restrictions = 3, During 
the second wave/local restrictions = 4, During the second 
lockdown = 5). Incomplete surveys (<100%, n=6) were omitted 
from the data set using listwise deletion, leaving 164 surveys 
for analysis. To test for differences between the five periods of 
time across the COVID-19 pandemic separately for each section 
of the BPS axis (Biological, psychological & social), a non-
parametric Friedman Test was implemented. In order to 
investigate where the most significant differences between the 
five periods of time across the pandemic were, a Wilcoxon 
signed-rank test was conducted. Each dimension of the 
biopsychosocial framework was then analyzed separately to 
show which time point had the greatest difference in perception 
of biopsychosocial health. 
 
Questionnaire Reliability  
To determine the internal consistency of the three 5x5 objective 
measures (i.e., biological, psychological, and social values - 15 
items in total) in terms of reliability, Cronbach’s alpha was 
calculated for the existing correlation between each item of the 
measures and the remaining items of their total (total score). 
Cronbach’s alpha showed the three measures to reach 
acceptable reliability α = 0.75. The Cronbach’s alpha values 
presented in the measures ranged from 0.75-0.77. Determinant 
values of 0.70 and above are considered acceptable; closer to 
0.80 or greater is preferred [31]. Values under 0.7 but close to 
0.6 can be regarded as satisfactory [32]. Most items appeared to 
be worthy of retention, resulting in a decrease in the alpha if 
deleted. The exception to this was the social 5x5 scale during 
the first lockdown and the second lockdown. If either were 
removed, the alpha score would still be 0.75. Therefore, rather 
than removal, it is advised for the measures to be modified for 
future use and for the Cronbach analysis to be implemented, as 
well as additional reliability and validity testing, as shown in 
Table 4 below. The 5x5 measures can be seen below in 
Appendix 1, with the 15 statements, across the three domains.  
 
Table 4 Cronbach’s alpha, if the items were discarded (α-x) 
Questions   (α-x) *  
Physical Health Early stages of pandemic  0.77 
Physical Health First lockdown  0.76 
Physical Health First easing of restrictions  0.76 
Physical Health First local restrictions  0.76 
Physical Health Second lockdown 0.77 
Mental Health Early stages of pandemic  0.76 
Mental Health First lockdown  0.75 
Mental Health First easing of restrictions  0.75 
Mental Health First local restrictions  0.76 
Mental Health Second lockdown 0.76 
Social Early stages of pandemic 0.76 
Social First lockdown  0.75 
Social First easing of restrictions  0.75 
Social First local restrictions  0.75 
Social Second lockdown 0.75 
* Cronbach’s Alpha 
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Biological dimension  
The Friedman test showed a statistically significant difference 
in the self-perception of the impact of COVID-19 throughout 
the pandemic from the perspective of the biological aspect of 
BPS, χ2(4) = 63.99, p <0.001. Kendall’s Coefficient of 
Concordance was 0.1, showing a small effect. A Wilcoxon 
Signed-Rank’s test indicated no significant difference between 
the early stages of the pandemic and the first lockdown (Z=-.81, 
p=0.42).  However, there was a statistically significant positive 
impact on biological wellbeing between the first lockdown and 
the first easing of restrictions (Z=-2.35, p<0.05). Alternatively, 
between the first easing of restrictions and the first local  
restrictions, there was a significant negative impact (Z=-5.52, p 
<0.001), similarly for biological impact between the second 
lockdown and the first local restrictions on (Z=-3.21, p <0.001) 
and between the second lockdown and the early stages of the 
pandemic (Z= -4.14, p <0.001). The Wilcoxon test shows that 
the easing of restrictions after the first lockdown increased 
scores, indicating a positive impact on biological wellbeing. 
However, the change from local restrictions to the second 
lockdown decreased participants’ scores significantly, showing 
a negative impact on biological wellbeing. Comparisons 
between the second lockdown and the early stages of the 
pandemic confirm a significant negative impact on physical 
health. 
Table 5 Self-perception Biological Dimension Descriptive Statistics 




    Effect Size P value  
First lockdown vs (Early stages of pandemic) -0.81 0.42 2.96 0.383 0.000 - 
First easing of restrictions vs (First lockdown) -2.35 0.02 3.03 0.271 0.001 Positive 
First local restrictions vs (First easing of restrictions) -5.52 0.000 3.25 0.391 0.000 Negative 
Second lockdown vs (First local restrictions) -3.21 0.001 2.79 0.521 0.000 Negative 
Second lockdown vs (Early stages of pandemic) -4.14 0.000 2.56 0.061 0.444 Negative 
** (0.001) and (0.000) = p <0.001 Significant Correlations; A correlation of -1.0 shows a perfect negative correlation measurement, whereas a correlation of 1.0 shows a 
perfect positive correlation. 
 
Psychological dimension  
The Friedman test showed a statistically significant difference 
in perception of impact across the COVID-19 pandemic on 
psychological wellbeing χ2(4) = 118.939, p <0.001). Kendall’s 
Coefficient of Concordance was 0.1, showing a small effect. 
A Wilcoxon signed-rank test demonstrated a significant, 
negative, psychological impact between the early stages of the 
pandemic and the first lockdown (Z=-2.47, p<0.05). The easing 
of restrictions following the first lockdown had a statistically 
significant, positive impact on psychological wellbeing (Z=- 
6.61, p < p <0.001). However, the first local restrictions 
following the first easing demonstrated another significant, 
negative psychological impact (Z=-7.56, p <0.001), this was 
also apparent during the move from the first local restrictions to 
the second lockdown (Z=-3.48, p < 0.001).  Further, the 
Wilcoxon Test between scores for the early stages of the 
pandemic with those for the second lockdown demonstrated a 
negative, statistically significant impact on psychological 
wellbeing. 
 
Table 6 Self-perception Psychological Dimension Descriptive Statistics 




    Effect Size P value  
First lockdown vs (Early stages of pandemic)  -2.472 0.013 2.65 0.436 0.000 Negative 
First easing of restrictions vs (First lockdown ) -6.613 0.000 2.45 0.226 0.004 Positive 
First local restrictions vs (First easing of restrictions) -7.561 0.000 3.24 0.351 0.000 Negative 
Second lockdown vs (First local restrictions) -3.480 0.001 2.47 0.646 0.000 Negative 
Second lockdown vs (Early stages of pandemic) -4.030 0.000 2.27 0.117 0.142 Negative 
** (0.001) and (0.000) = p <0.001 Significant Correlations; A correlation of -1.0 shows a perfect negative correlation measurement, whereas a correlation of 1.0 shows a 
perfect positive correlation. 
 
Social dimensions  
The Friedman test showed a statistically significant difference 
in the self-perception of the impact socially across the COVID-
19 pandemic χ2(4) = 186.43, p <.001. Kendall’s Coefficient of 
Concordance was 0.2, showing a small effect. A Wilcoxon 
signed-rank test indicated significant differences from the first 
lockdown across the periods of the COVID-19 pandemic to the 
second lockdown. Between the first lockdown and the early 
stages of the pandemic, there was a significantly negative 
impact on social aspects (Z=-7.20, p <.001). However, there 
was a significantly positive impact on social aspects between 
the first lockdown and the first easing of restrictions (Z = -8.61, 
p <.001). On the other hand, there was a significantly negative  
 
 
impact on social aspects between the first local restrictions and 
the first easing of restrictions (Z=-7.519, p <.001).  Moreover, 
between the second lockdown and the first local restrictions, 
there was a significantly negative impact on social aspects (Z=-
4.690, p <.001). Additionally, comparing the scores from the 
second lockdown to the early stages of the pandemic also 
revealed a significant negative impact on participants from a 
social perspective (Z=-5.981, p<0.001). The Wilcoxon test 
shows a negative impact for the majority of participants from 
the start of the first lockdown and the first stages of the 
pandemic. Furthermore, from the easing of the first lockdown, 
the negative social impact decreased, having a positive impact. 
Conversely, from local restrictions to the second lockdown, the 
negative impact on the social domain of participants started to 
decline.  
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Table 7 Self-perception Social Domain Descriptive Statistics 




    Effect Size P value  
First lockdown vs (Early stages of pandemic) -7.204 0.000 2.47 0.527 0.000 Negative 
First easing of restrictions vs (First lockdown) -8.612 0.000 1.83 0.344 0.000 Positive 
First local restrictions vs (First easing of restrictions) -7.519 0.000 2.96 0.415 0.000 Negative 
Second lockdown vs (First local restrictions) -4.690 0.000 2.16 0.672 0.000 Negative 
Second lockdown vs (Early stages of pandemic) -5.981 0.000 1.89 0.276 0.000 Negative 
** (0.001) and (0.000) = p <0.001 Significant Correlations; A correlation of -1.0 shows a perfect negative correlation measurement, whereas a correlation of 1.0 shows a 
perfect positive correlation. 
 
Self-perception of the impact across biopsychosocial 
domains  
Using the mean score from each of the 15 statements across the 
five stages of the COVID-19 pandemic enables the self- 
 
 
perception of the impact of the pandemic across the three 
dimensions to be shown.  These are considerable, more so 
between psychological and social domains during the later 
stages of the pandemic.  See chart four below.   
Figure 4 Self-perception Impact of COVID-19 on BPS across pandemic; Scale - (5 = Very positive, 4 = Positive, 3 = No change, 2 = Negative, 1 = Very Negative) 
 
 
During the later stages of the COVID-19 pandemic, a positive 
correlation was observed for biological health between the first  
 
local restrictions and the second lockdown r = 0.52, p < 0.001. 
See table 8 below.  
 
Table 8 Correlations of the impact of pandemic across BPS 
Biological Bio. ES Bio. L1 Bio. E1 Bio. R1 Bio. L2 
Bio. ES 1 .    
Bio. L1 0.383 (0.000) 1    
Bio. E1 0.028 0.271 (0.001) 1   
Bio. R1 -0.151 0.70 0.391 (0.000) 1  
Bio. L2 0.061 0.63 -0.029 0.521 (0.000) 1 
      
Psychological Psy. ES Psy. L1 Psy. E1 Psy.R1 Psy. L2 
Psy. ES 1 .    
Psy. L1 0.436 (0.000) 1    
Psy. E1 0.093 0.226 1   
Psy. R1 0.103 0.105 0.351 (0.000) 1  
Psy. L2 0.117 0.105 0.149 0.646 (0.000) 1 
      
Social Soc. ES Soc. L1 Soc. E1 Soc.R1 Soc. L2 
Soc. ES 1     
Soc. L1 0.527 (0.000) 1    
Soc. E1 0.262 (0.001) 0.344 (0.000) 1   
Soc. R1 256 (0.001) 0.329 (0.000) 0.415 (0.000) 1  
Soc. L2 0.276 (0.000) 0.514 (0.000) 0.286 (0.000) 0.672 (0.000) 1 
** (0.001) and (0.000) = p <.001 Significant Correlations; A correlation of -1.0 shows a perfect negative correlation measurement, whereas a correlation of 1.0 shows a 
































Impact of COVID-19 on BPS across pandemic
Biological Psychological
Social Linear (Biological )
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Self-Perception of the relationships between the 
biopsychosocial dimensions  
The survey respondents were asked to rate the strength of the 
impact of one dimension of the biopsychosocial framework on 
another on a 1-9 Likert scale from ‘1 – impacting positively to a 
massive extent, 2, 3, 4, 5 – ‘no impact’, 6, 7, 8, 9– impacting 
negatively to a massive extent. This provided an insight into 
whether and to what extent respondents saw a relationship 
between the three dimensions. The relationships are explored 
below (Figure 5). 
Of the 164 participants, just under a third believed their 
biological health positively impacted their psychological health 
(31.1%), and around a fifth reported no impact. However, half 
of the participants (50.6%), to varying degrees, perceived their 
physical health to impact their mental health negatively (Figure 
6). 
This shows that while a small proportion of participants (15.2% 
of 163 respondents) perceived their mental health to have 
impacted positively on their physical health and just under a 
third felt it had not impacted, over half of participants (55.5%) 
reported that their mental health had impacted negatively on 
their physical health (Figure 7). 
The greatest proportion of participants did not perceive an 
impact between social aspects of life and their physical health 
(47.0%); however, around one-third (38.4% of 163 respondents) 
perceived this to have impacted negatively (Figure 8). 
 
Figure 5 Self-perception impact of physical health on mental health;  
Descriptive Statistics – M = 5.26, SD = 2.089, Range = 8 (1-9). 
 
Figure 6 Self-perception Impact of mental health on physical health;  
Descriptive Statistics – M = 6.00, SD = 1.526, Range = 7 (2-9). 
 
 
Figure 7 Self-perception Impact of social aspects of life on physical health;  
Descriptive Statistics – M = 6.00, SD = 1.526, Range = 7 (2-9). 
 
 
Figure 8 Self-perception Impact of social aspects of life on mental health;  




The quantitative data collected in this research has shown that 
biological, psychological, and social health from a self-
perception stance has each been impacted negatively by 
COVID-19 and associated control measures. This adds 
quantification and statistical significance to the findings from 
earlier qualitative research [4].  
     Our previous research theorized a linkage between the three 
areas of the biopsychosocial framework. We can here quantify 
that people perceive that the biological, psychological, and 
social factors are interrelated and mutually influencing. The 
majority of the data points across the pandemic had a negative 
impact and got worse over time, except between the first stage 
of lockdown and the easing of restrictions, when there was a 
positive impact across all three domains. During the later stages 
of the pandemic, there was a positive correlation for the self-
perception that biological health had improved. Nevertheless, 
the correlation was not significantly strong. However, as well as 
the positive impacts, the negative impact perceptions were 
statistically significant. Given the self-perception of the 
negative impact of the pandemic and its control measures on all 
factors, this research begins to make visible the potential for 
self-reinforcing negative cycles of impact. Therefore, the 
importance of tackling psychological as well as social issues 
arising from the pandemic, is highlighted. Currently, many of 
these issues are well documented as a single issue that suggests 
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approach would facilitate a holistic and integrated approach to 
managing the consequences of COVID-19, just as it has 
facilitated change in other disciplines. Examples of successful 
applications of the BPS framework were identified in the 
introduction; further, the management of pain has been 
particularly transformed with the introduction of a BPS 
approach as Bevers, Watts, Kishino, Gatchel, et al.  [33] state, 
its introduction has led to the implementation of 
“interdisciplinary, multifaceted pain management strategies". 
This research suggests that such an approach would benefit 
responses to COVID-19. The impact on each and 
interrelatedness of the biopsychosocial impacts indicates 
support is needed across all three domains of the 
biopsychosocial framework and psychological and social 
support. This involves an integrated response from all sectors 
(health, social, educational, employment, leisure) and all types 
of organizations (statutory, voluntary, private, charitable). If the 
pandemic continues, extra funding will likely be needed for 
services to utilize a multidisciplinary and interdisciplinary 
approach as previously advocated [4]. Such a wider literature on 
the biological, psychological, and social impacts cited in the 
introduction, coupled with this research indicating the 
relationship between these three factors, emphasizes the 
importance of more than just a health response. Just how would 
this work in practice? 
     Examples of implementing the BPS framework show a 
single lead professional initially employing the approach, 
although a multidisciplinary team may become involved later. 
Ideally, each person experiencing negative outcomes from 
COVID-19 would have a single professional to support them. 
Given the range of issues highlighted in this research, it is likely 
that health, mental health, social care, education, and 
employment practitioners will be seeing more patients. This 
makes it more challenging to embed and coordinate a BPS 
approach. An attitudinal change and skills development may be 
needed for practitioners to understand and address issues 
outside their traditional professional boundaries actively. These 
would also need support with appropriate tools, protocols, and 
success measures [34].  Directors, leaders, and managers are 
responsible for educating and supporting their staff to perform 
within a BPS framework.  This may appear intimidating and 
complicated, but other researchers have verified the possibility 
through asking simple questions: "And how are you…and how 
can we help?" [35]. The energy used will not only ameliorate 
the situation for those suffering from the impacts of COVID-19, 
but it will also bring rewards for staff. Ultimately this will 
prepare the way for the vision of integrated working highlighted 
in the NHS Long Term Plan [36] and generate a 'model of 
integration' rather than an integrated model. Our research has 
also made evident the impact of the duration of the pandemic 
and its control measures. At the point of data collection, the UK 
was in a second lockdown. The biopsychosocial impact of this 
year-long change to life cannot be underestimated, and 
significant resources will need to be coordinated to leverage any 
'return to normal. The main study limitation is its sample size. A 
larger and wider sample is needed to increase the 
representativeness of the data and the generalization of the 
results across the UK population. The control measures 
themselves were digitally limiting, and while a wide range of 
demographics is shown, they are not representative of the 
breadth or constitution of society. Therefore, there is a 
limitation in this survey of female, 21–30-year-old, White 
British, home-owning, married respondents from the North 
West of England. Regrettably, this is in keeping with other 
research findings that females are more likely than males to 
participate in surveys [37, 38, 39], and those with white skin are 
more likely to participate than their non-white counterparts [37, 
40,41]. Although 164 participants took part in the study, the 
majority of these – 69 (42%) were from Cumbria and 15 (9%) 
from Tyne and Wear. Most other counties were represented by 
only one or two participants. A small number of participants, 26 
(16%), declined to reveal the county in which they lived. 
Consequently, these results are not representative of the 
experiences of individuals across the UK. Although the survey 
was intended for the UK only, there was one response (0.6%) 
from Europe (Switzerland) and one response (0.6%) each from 
the USA and Canada. This data was removed from the survey to 
reduce bias. Further exploration of the post-pandemic 
biopsychosocial recovery of current participants through a 
follow-up study would be valuable. The 5x5 tables for each 
BPS domain have created an objective quantitative measure 
utilizable in future research into pandemics and their control 
measures to assess the impact of the pandemic across time. 
However, generalization is problematic as the 5x5 BPS 
quantitative questionnaire measured the self-perception of the 
impact of the pandemic on wellbeing was self-developed by the 
study researchers, with no prior validity or reliability testing. 
Therefore, further investigation is required for the self-
developed measure to be implemented in future research to test 
for validity and reliability. The MOS 36-item short-form health 
survey (SF-36) [42] could have been implemented with specific 
subscales such as depression, anxiety, mental wellbeing, 
physical function and social withdraw, etc. However, measuring 
only negative impacts also brings limitations. The -in-house 
questionnaire created for this research study was devised to 
allow the participant to express the positive or negative impact 
of the pandemic and limiting this to 15 statements in total 
reduced the length of time required to complete. In hindsight, 
using a validated questionnaire such as PROMIS (Patient-
Reported Outcomes Measurement Information System) [43] 
may have given scientific rigor due to its established validity 
and reliability. However, it is not COVID-19 pandemic specific, 
and the copious questions may have led to participant attrition. 
Meanwhile, an alternative measure was developed by Al-
Sabbah, et al.[44] examining the BPS impacts on wellbeing has 
already been tested for reliability and has good validity. 
However, this has only been used within the UAE culture [44], 
so it would require further exploration before UK 
implementation. As participants have been asked to recall 
biological, psychological, and social responses to the pandemic 
over a year, recall bias may also be present [45]. Positivistic, 
this is problematic. Exaggeration, underestimation, or forgetting 
may distort pandemic impacts, and this should be borne in mind 
when studying the results. However, post-optimistically and 
from a BPS perspective, the meaning each participant makes of 
their experiences is of significance. If a minor impact is 
remembered as significant, it will have significance for an 
individual no matter how well it correlates to an objective 
measure. Consequently, this research represents the BPS 
impacts perceived by participants, and a more detailed narration 
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will be explored in the future qualitatively focused paper. 
Further limitations discussed include the bias in age, gender, 
ethnicity, and socioeconomic status inherent in the sample for 
both studies. Once restrictions are eased, further research is 
recommended in marginalized communities where people live 
in the most challenging circumstances. Thus, a full 
understanding of the lived experience of COVID-19 and the 




Previous qualitative research [4] provided an insight into the 
varied lived experiences of the pandemic. This second 
quantitative study has provided objectivity and statistical insight 
of the specific impact of each data point across the pandemic 
from the self-reported perception of each participant rather than 
at a single point in time. Although not generalizable to a global 
or even UK population, the responses provided in our UK 
survey sample show that the COVID-19 pandemic and its 
control measures have impacted more negatively on biological 
health, psychological health, and social life throughout the last 
year. These three elements interact, mutually reinforcing one 
another at different data points. If a validated questionnaire was 
implemented with larger sample size, stronger correlations 
might have evolved, and more accurate conclusions could have 
been made regarding the interconnectedness of the 
biopsychosocial axis while measuring the true positive and 
negative impacts of the pandemic on wellbeing.  Therefore, a 
swift return to 'normal' life is critical to prevent the accrual of 
further negative outcomes.  Urgent resources are needed to 
address biological, psychological, and social issues promptly 
and effectively, for which an integrated biopsychosocial 
approach could be influential.  We advocate a support network 
for those dealing with the pandemic consequences, to which 
service professionals can direct their staff in addition to an 
integrated leverage system of working in order to achieve better 
outcomes for all. 
 
Abbreviation  
AIDS: Acquired Immune Deficiency Syndrome; BPS: 
Biopsychosocial; COVID-19: Coronavirus Disease-19; E1: 
First Easing of Restrictions; IFS; ES: Early Stages of Pandemic; 
Institute for Fiscal Studies: L1: First Lockdown; L2: Second 
Lockdown; M: Mean; MOS: Medical Outcomes Study; NHS: 
National Health Service; p: p-value; PROMIS; Patient-Reported 
Outcomes Measurement Information System: R1: First Local 
Restrictions; SD: Standard Deviation; SF-36: Short Form 
Health Survey 36 Items; SPSS: Statistical Package for Social 
Science; UK: United Kingdom; USA: United States of 
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Physical Health (Biological Domain) 5x5 Table 





affect – improved 
a lot 
Some positive 
affect – improved 
a little  
No change  
 
Some Negative 
affect – worsened 
a little 
Very Negative 
affect – worsened 
a lot 
During the early 
stages of the 
pandemic 
o o o o o 
During the first 
lockdown 
o o o o o 
During the easing of 
restrictions o o o o o 
During the second 
wave/local 
restrictions 
o o o o o 
During the second 
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Psychological Domain 5x5 Table 





affect – improved 
a lot 
Some positive 
affect – improved 
a little  
No change  
 
Some Negative 
affect – worsened 
a little 
Very Negative 
affect – worsened 
a lot 
During the early 
stages of the 
pandemic 
o o o o o 
During the first 
lockdown o o o o o 
During the easing of 
restrictions o o o o o 
During the second 
wave/local 
restrictions 
o o o o o 
During the second 
lockdown o o o o o 
  
Social Domain 5x5 Table 
Please rate the extent to which COVID-19 and its control measures has affected you socially during the five phases of the pandemic 





improved a lot 
 
Some positive 
affect – improved 
a little  
 
No change  
 
Some Negative 
affect – worsened a 
little 
Very Negative 
affect – worsened 
a lot 
During the early 
stages of the 
pandemic 
o o o o o 
During the first 
lockdown 
o o o o o 
During the easing 
of restrictions 
o o o o o 
During the second 
wave/local 
restrictions 
o o o o o 
During the second 
lockdown 
o o o o o 
 
Appendix 2  
To what extent do you think your physical health status is impacting on your mental health? (1-9) 
To what extent do you think your social life is impacting on your physical health? (1-9) 
To what extent do you think your social life is impacting on your mental health? (1-9) 
 
Scale for each question 








9 - ‘impacting negatively to a massive extent’ 
 
